
BETTER PRODUCTION Shops Using Technology

Software Reduces Crashes on 
New Manufacturing Equipment
When Chris Borch, chief executive officer of Micro-Mechan-

ics Holdings Ltd., and his colleagues acquired a new 
company with the vision of providing a compelling alternative to 
offshore manufacturing, he had no idea that the economy would 
crash and that the once-successful machining company would 
flatline. “That was the day the world ended,” he says.

Knowing he had nothing to lose, he and the Micro-Mechanics 
management team decided to hit the reset button. The company 
limped along on legacy breadcrumbs while the sales group built 
up new clientele. In the meantime, the struggling business 
invested heavily in advanced technology over the next three 
years and decided to augment its programming capability with 
a dedicated G-code simulation software package from CGTech 
(Irvine, California) to optimize its manufacturing process by 
reducing potential tool crashes.

Looking back at the massive time and capital investment, Mr. 
Borch offers a good-natured grin when he says the first part off 
the line probably cost the company $3 million, yet it was the 
perfect part. 

Micro-Mechanics started as a small machining workshop in 
Singapore in 1983 and quickly grew to a publicly listed corpora-
tion employing about 450 people at five manufacturing locations 
worldwide. The company makes precision tools, machined parts  
and consumable products for the semiconductor and other 
high-tech industries. 

In 2008, Mr. Borch and his colleagues acquired an established 
manufacturing business in Morgan Hill, California, that was a 
Tier I supplier of semiconductor components and assemblies, 
which became the Custom Machining and Assembly division of 
Micro-Mechanics. The division’s mission was to compete with 
low-wage companies overseas by making perfect parts on time, 
every time. 

The company installed flexible machining systems (FMS) of 
horizontal machining centers and pallet systems on the produc-
t ion f loor.  Suppor t ing techno logy,  such as of f l i ne too l  
presetters, balanced and RFID-chipped toolholders, and cell 
controllers with on-board tool life management were implemented, 
as well as a homegrown quick-change workholding strategy. 
The company also developed a team of skilled manufacturing 
engineers and machinists who focused on trying to achieve 
flawless, 24/7 machining of super-precision, complex parts for 
a handful of new aerospace and medical customers. 

Despite this massive investment, crash potential was still high 
due to the hundreds of pallet positions and thousands of tools 
employed. Although the company’s CAM system performed 
toolpath simulation, it simply wasn’t robust enough to catch 
everything. Also, Mr. Borch and the engineering group knew 
there was plenty of room for process optimization. 

Micro-Mechanics decided to invest in Vericut NC verification 

Vericut simulates the actual G code just as the machine tool sees it. 
This helps reduce the potential for crashes that the company’s CAM 
system might’ve missed during toolpath simulation.

MICRO-MECHANICS  
HOLDINGS LTD.
PROBLEM Crash potential was high despite 
new technology investments
SOLUTION Vericut NC verification software 
from CGTech
RESULTS Increased efficiency; enabled 
crash-free, lights-out operation

Bill Green is one of eight engineers who meet several times a week 
to collaborate and share Vericut knowledge. This has helped the 
company increase efficiency and avoid costly collisions.
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software from CGTech. Unlike a CAM system, which simulates 
its program output before post-processing, Vericut simulates 
the actual G code just as the machine tool sees it. Workholding 
and tool length/diameter offsets also can be taken into consid-
eration, as well as any fixtures, tombstones, rotary tables or 
cutting tools, provided they have been accurately modeled and 
imported into the simulation. Actual cutting times are displayed 
during simulation, making cycle time reduction and toolpath 
optimization a matter of picking the low-hanging fruit.

Manufacturing team lead Mike Maguire attended a week-long 
class at CGTech to familiarize himself with the software. After 
that, he would sit with the responsible engineer prior to every 
job release and use Vericut to simulate the part program. He 
would review the toolpaths, check the fixtures and choice of 
cutting tools, and critique each person’s process. The results 
were mixed. 

“It didn’t go all that smoothly,” he says. “I drove the keyboard 
while they watched. I thought it was great because it gave me a 
chance to check their work. But from their viewpoint, I suppose 
it came across as somewhat of a beat down.”

After a few months of this, Mr. Maguire changed his approach. 
Rather than one-on-one sessions, the Vericut reviews became 
team efforts in which each engineer presents his or her own work 
on a big screen and walks the other team members through a 
detailed analysis of each aspect of the setup. This gives everyone 
a chance to discuss the decisions made while engineering the 
job, explore new ways of doing things and possibly learn from 
one another’s mistakes. Mr. Maguire says the revamped review 
process has been running smoothly for the past six months, and 
not only are the engineers now comfortable presenting their 
work, it’s turned into a positive experience for everyone involved. 

With six to eight engineers meeting several times each week, 
Mr. Maguire admits it might seem an expensive endeavor, but 

Micro-Mechanics installed a flexible machining system of horizontal machining centers and 
pallet systems. This automation helps the company run its six-machine production line 24/7 
with just three operators.

he says the collaboration and knowledge-
sharing is priceless. He and the team 
have greatly increased the efficiency of 
some jobs and avoided costly collisions 
on others. That’s because Vericut sees 
th ings that Micro-Mechanics’ CAM 
system can’t. Examples of this include 
errors with transforming a single part 
program across multiple workpieces, 
small geometric discrepancies in posted 
code, and situations in which tool and 
fixture offsets stacked up sufficiently to 
cause a collision. 

“It makes a huge difference simulat-
ing directly from the G code,” Mr. Magu-
ire says. “There’s no more nail-biting 
over potential crashes, and we can be 
100 percent confident in the final results 
when we push cycle start.” 

Vericut also allows simulation of com-
plex macro-probing routines, something 
especially important for shops running 
lights-out. Program variables and deci-
sion branching routines are easily tested, 

ensuring crash-free operation at night and good parts the next 
morning. Mr. Borch says automation such as this is a critical part 
of the company’s success. Compared to the traditional “one 
operator per machine” approach in which utilization rates are 
often less than 50 percent, Micro-Mechanics runs its six-machine 
production line around the clock with just three operators, giving 
the FMS systems a 95 percent uptime—an impressive number 
considering the high-mix, low-volume production environment.

To would-be Vericut customers, Mr. Borch offers this warning: 
“Don’t go into this lightly.” Despite the results Micro-Mechanics 
has seen thus far, accurate simulation requires careful 3D mod-
eling of equipment, fixtures and tooling, something that initially 
d e l a y e d  t h e  c o m p a n y ’s  i m p l e m e n t a t i o n  o f  Ve r i c u t .  
Rather than attempt to simulate part programs on an eclectic 
mix of legacy machine tools, Mr. Borch and the Micro-Mechan-
ics team decided to wait until the new FMS line was installed and 
the associated tooling and workholding was standardized. In 
hindsight, however, Mr. Borch says now he wishes they’d bought 
the product 20 years ago instead of waiting until conditions were 
perfect. 

“The industry has changed,” he said. “Customers today 
demand perfect parts, delivered on time and at a competitive 
price. It used to be that you could get by with providing two out 
of the three. We’ve proven that, even in one of the most expen-
sive labor markets in the world, shops can utilize technology to 
drive costs out of the process and provide a compelling alterna-
tive to overseas sources. Machining is a science, and being 
successful means developing internal disciplines and engineer-
ing skills needed to compete. Vericut is one of those tools.” 

CGTech (Vericut), call 949-753-1050 or visit cgtech.com.
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